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Straight Members 


of a particular model and its description may not be obvious and can lead to some 
complications. This can sometimes be avoided when sufficient experience in this 
category of problems is available. To illustrate some of the issues involved, let us 
consider the case of a cantilever beam carrying a concentrated load W at a distance 
a 0 measured from the free end of the beam, such as that shown in Fig. 20.1. 

Suppose that by x we will denote an arbitrary distance from the free end of the 
beam. The bending moment equation applicable here is 

M = W(x-a 0 ) (20.1) 

The method of the differential equation, or double integration method , Eq. (7.5) 
gives 


= M (20.2) 

Eqs. (20.1) and (20.2) gives 

= W(x - a 0 ) (20.3) 

The statement of the problem implies that the flexural rigidity El must be constant 
and that the only independent variable is x. Consequently, the first integration gives 

EI t = w (ir- a ° x ) +A ( 20 - 4 > 
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Since the relation (20.4) defines the slope of the beam at any distance, such as a Q < 
x < L, the first integration constant A can be obtained from the fixed boundary 
dy/dx = 0, when x = L. This gives 


A = 


WL _ 

(2 a 0 L) 


(20.5) 



Fig. 20.1 Cantilever beam with intermediate load. 



